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101 

integral studies, 108-14 

interference effects in the 
scattering, 126 

in molecular hydrogen, 114 
115 

in molecular nitrogen, 


numerical methods used in 





the calculation of the 
cross sections, 101, 
102 

pair correlation function, 
99 


in polyethylene, 121-23 
spectral measurements, 
110-12 
theoretical basis, 98- 
102 
theory of scattering of slow 
neutrons from bound atoms, 
99-102 
transient phenomena in the 
behavior of thermal-neu- 
tron density in a moderat- 
ing medium, 112-14 
in water, 115, 116 
in zirconium hydride, 
118 
see also Reactors, materials 
for high-temperature gas- 
cooled thermal reactors; 
Crystals, motion of ener- 
getic particles in 
Nuclear magnetic resonance 
method, 34 
see also Atomic beams 
Nuclear models 
compound nucleus 
Statistical theory, 6 
deformation parameter 
in collective, 25 
magnetic moments of mirror 
nuclei 
calculation of, 68 
rotational model, 25 
shell-model, 8, 10 
vibrational model, 25 
Nuclear moments 
electric, 33, 39, 56-58 
magnetic, 34, 39, 65- 
68 
Nuclear reactions 
in neutron stars, 334 
polarization measurements, 
11, 14-18, 373, 374, 379- 
85 
see also Optical model of 
the nucleon-nucleus inter- 
action; Polarized-ion 
sources 
spallation 
induced by cosmic rays, 
256, 258, 259, 279-94, 
301 
see also Isotopic abundance 
anomalies in the solar 
system 
Nuclear reactors 
see Reactors 
Nuclei 
information given by atomic- 
beam experiments, 33, 
34, 64-68 
see also Atomic beams 
static properties 





determination of, experi- 
mental methods for, 
34 
determined by atomic-beam 
methods, 33, 64-68 
isotope shifts, investiga- 
tion of, 64, 65 
magnetic moments of mir- 
ror nuclei, 65-68 
Nucleic acids, effects of ion- 
izing radiation on, in 
bacteriophages and bac- 
terial cells, 469-512 
the bacterial cell, 494-98 
radiosensitivity of messen- 
ger RNA function, 
496 
radiosensitivity of riboso- 
mes and transfer RNA, 
497, 498 
radiosensitivity of template 
functions of DNA, 494- 
96 


bacteria 
radiation biology of, 498 
DNA 
chemical effects produced 
by ionizing radiations on, 
in aqueous solution, table 
of, 481 
composition, 499 
degradation, 499, 500 
implication of, as the pri- 
mary target of the cell, 
499-505 
microcroccus radiodurans, 
503 
radiation lesions, repair of, 
direct evidence for, 503- 
5 


repair of, genetic and mol- 
ecular basis for, 501- 
3 
electron spin resonance 
(ESR) analysis of radia- 
tion damage, 471-77 
base composition and yield 
of free radicals, correla- 
tion between, 477 
free radicals, nature and 
sites of, in nucleic acids, 
474, 475 
free radicals, yield of, 472- 
74 
intermolecular energy trans- 
fer, 476, 477 
intramolecular energy trans- 
fer, 475, 476 
G values 
definition of, 472 
for radical yields, table of, 
473 
radiation polymer chemistry 
of, 480-84 
radiation tolerance, regres- 
sions of, 470 
radiochemistry of, 478-80 
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radiolysis of water, 478, 


viruses, radiobiology of, 
484-94 
double-stranded DNA vi- 
ruses, 488-93 
radiosensitive molecular 
weight of RNA and DNA 
viruses, table of, 487 
resistance of the double- 
stranded viruses, 493, 
494 
single-stranded nucleic 
acid viruses, 486-88 
target theory applied to, 
485, 486-94 
Nucleon-nucleon 
interaction, 1, 22 
potential, 1, 18 
Nucleon-nucleus 
interaction, 1-32 
coupled-channel method, 
22, 24, 25 
distorted-wave Born approx- 
imation, 2, 24 
fluctuations of cross sec- 
tions, 3, 22 
magic nuclei, special case 
of, 29 
nonelastic processes in, 
4, 25, 29 
reaction channels, 24, 
29 
reaction cross sections in, 
3, 16, 25, 27, 29 
resonances, 6, 22 
R-matrix theory, 22 
total cross sections, 27 
see also Optical potential; 
Nucleon-nucleus scatter- 


ing 
scattering, 1-32 

central potential, 1 

compound-nucleus effects, 
3, 4, 6, 16, 22 

Coulomb potential, 4, 
11 

elastic, 3-32 

elastic, analysis of differ- 
ential cross sections, 6- 
14 

inelastic, 24, 25 

light nuclei, scattering of 
nucleons from, 14 

nuclear spin, effect of, 
18 

polarization, 11, 14-18 

spin-orbit potential, 1 

strong coupling, 24, 
25 

see also Polarized-ion 
sources 

see also Optical potential; 
Nucleon-nucleus interac- 
tion 
Nucleosynthesis processes in 

stars, 256, 261, 272, 


535 


294, 298 
re) 


Optical model of the nucleon- 
nucleus interaction, 1- 
32 


see also Optical potential; 
Nucleon-nucleus interac- 
tion; Nucleon-nucleus 
scattering 

Optical potential for nucleon- 

nucleus scattering, 1- 
32 

ambiguities, 8 

fit to the experimental data, 
7-10 

form factor 

of the imaginary part, 

5 


of the real part, 4, 5 
of the spin-orbit term, 
Thomas form, 14 
isospin term, 10, 18-22 
local potential, 10, 23 
neutrom scattering 
parameters of overall poten- 
tials of, 10, 14 
nonlocal potential, 10, 22- 
23, 29 
nuclear symmetry parameter, 
19 


overall potentials, 9, 10, 11, 
27 


proton scattering 
parameters of overall poten- 
tials, 11-12, 14 
symmetry term, 11, 21, 
22 


see also Nucleon-nucleus 
scattering; Nucleon- 
nucleus interaction 


P 


Parity violation 
in weak interactions, 


Particles 
elementary 
information given by atomic- 
beam experiments on, 
33, 56-58 
see also Atomic beams 
energetic 
in crystals, 129-88 
see also Crystals 
Polarization experiments, 
11, 14-18, 373, 374, 379- 
85 
see also Optical potential; 
Polarized-ion sources 
Polarized-ion sources, 373- 
426 
acceleration of polarized 
beams, 417-21 
see also Accelerators, 
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characteristics of typi- 


cal 
alignment, or tensor polari- 
zation, 382 


analyzing power 
in polarization experiments, 
380, 385 
atomic-beam method, 386- 
406 
adiabatic-passage method, 
397-99 
collimators, 392, 393 
depolarization in the ioniza- 
tion process, 397 
dissociators, 386, 391- 
93 
formation of the atomic 
beam, 391-93 
ionization, in a strong field, 
403, 404 
ionizers, working in a weak 
magnetic field, 393- 
97 
magnet, for separation, 
387-91 
negative ions, production 
of polarized, 404, 
405 
performance of sources, 
405, 406 
radio-frequency transitions, 
397-402 
references to sources in 
operation, 387 
sources based on, 386- 
406 
see also Atomic beams 
atoms polarization of, 375- 
78 


calibration of the beam polar- 
ization, 385, 386 
for cyclotrons, 418, 419 
deflection 
in strong fields, 377, 378, 
390, 391 
in weak fields, 377, 
378 
deuteron polarization, 381- 
85 


experiments 
with deuterons, 384, 385 
with protons, 379-81 
He ions, production of polar- 
ized, 420, 421 
hydrogen metastable (2S, /2) 
state, 406-17 
ionization process, 411, 
412 


practical arrangements in 
operation, 414-17 

production of H(2S) atoms, 
409, 410 

quenching, 410 

separation of the hyperfine 
states, 412-14 

see also Atomic beams 

methods 


SUBJECT INDEX 


less used, 420, 421 
used to produce the desired 
polarization of the ion 
beam, 375-86 
negative-ion sources for 
tandem accelerators, 
418 
principle of, 377, 378 
proton polarization, 378- 
81 


radio-frequency transitions, 
induction of, 377 
tensor polarization, or align- 
ment, 382, 384, 
385 
vector polarization, 378, 
381, 382 
see also Accelerators, char- 
acteristics of typical; 
Atomic beams, applica- 
tion to elementary-parti- 
cle and nuclear physics 
Potential 
describing the interaction 
between particles and 
lattice atoms, 97-102, 
135-44 
see also Neutron thermal- 
ization in condensed mat- 
ter; Crystals, motion of 
energetic particles in 
optical, for the nucleon- 
nucleus interaction, 1- 
32 
see also Optical potential 
Thomas- Fermi, for atoms, 
142, 143, 153, 172, 
179 
Proton 
detectors, 73, 82, 87, 
8 


see also Semiconductor 
nuclear radiation detec- 
tors 
motion in crystals, 129- 
88 


see also Crystals, motion 
of energetic particles in 
polarized 
sources of, 375, 378-81, 
406, 417-20 
see also Polarized-ion 
sources 


R 


Radiation detectors 
semiconductors, 73-96 
see also Semiconductor nu- 
clear radiation detectors 
Radioactive sources 
absolute disintegration rates 
of 
determined by coincidences, 
347-72 
see also Coincidence meth- 
ods 


effects on isotopic abundance 
in the solar system, 256, 
294-305 
see also Isotopic abundance 
anomalies in the solar 
system 
Radiobiology, 469-512 
see also Nucleic acids, ef- 
fects of ionizing radiation 
on, in bacteriophages and 
bacterial cells 
Ranges of particles in solids, 
153-60 
see also Crystals, motion 
of energetic particles in 
Reactors 
breeding, 189 
ceramic fuels, 220, 
222 
ceramic- matrix fuels, 203 
coated-particle fuels 
carbon, pyrolytic, proper- 
ties and use for coatings, 
204-11 
coating failure, contributors 
to, 212-16 
fabrication, 204, 205 
fuel materials used in, 
204 
functions of the coatings, 


irradiation behavior, 212- 
17 
irradiation behavior of coat- 
ed particles, medel for 
predicting, 216, 217 
pyrolytic-carbon coatings, 
effects of neutron irradia- 
tion on, 207-11 
pyrolytic-carbon coatings, 
structure and properties 
of, 205-7 
Silicon carbide coatings, 
211 
stresses, contributions to, 
203, 204 
fast reactors, 217-24 
characteristics of design 
studies, table of, 221 
coolant, choice of, 219, 
220 
development of, major ob- 
jectives related to, 
219 
fuel-element requirements, 
220-23 
fuel materials, comparison 
of, table, 226 
materials problems, 223, 
224 
sodium-cooled systems, 
220 
graphite 
anisotropy of the crystal- 
lites, 195, 196 
dimensional changes, radi- 
ation-induced, 198-201 








as a fuel matrix, 201, 
202 

manufacture, 194, 195 

mechanical properties, 
improvement by neutron 
irradiation, 201 

radiation effects in, 197- 
201 

structure, 195, 196 

thermal conductivity, effect 
of neutron irradiation on, 
201 

high-temperature materials 

for fast-breeder reactors, 
217-46 

carbide fuels, 233-38 

carbide fuels, behavior un- 
der irradiation, 235- 
37 

carbide fuels, uranium- 
plutonium, characteristics 
of, 233, 234 

cladding, 238-46 

cladding, compatibility, 
241, 242 
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gas-cooled thermal reac- 
tors, 190-217 
coated-particle fuels, 202- 
17 
graphite, 191-202 


RNA 
effects of ionizing radiation 


on, 470, 496-98 
see also Nucleic acids 


Ss 


Scattering 
double-scattering method 
in polarization experiments, 


373, 374, 381 
see also Polarized-ion 
sources 


of slow neutrons, 97-128 


coherent scattering, 97 
multiple scattering, 97, 
126 


see also Neutron thermal- 
ization in condensed mat- 
ter 


cladding, irradiation effects Semiconductor nuclear radia- 


in, 242-44 

cladding, materials of inter- 
est, 239, 240 

cladding, problems and so- 
lutions, 244-46 

cladding, stress conditions, 
240, 241 

coolant systems, difference 
between, 224, 225 

fuel elements, requirements 
for, 222, 223 

fuel material, selection of, 
225-27 

mixed-oxide fuels, 232- 


mixed-oxide fuels, behavior 
under irradiation, 231, 
232 
mixed-oxide fuels, proper- 
ties of, 228, 229 
nitride fuels, 238 
oxide fuels, 227-33 
oxide fuels, fission-gas 
release characteristics 
of, 229, 230 
oxide fuels, swelling char- 
acteristics of, 229, 
231 
high-temperature thermal 
reactors, gas-cooled 
concepts and characteristics, 
190-93 
design and operational char- 
acteristics, table of, 192, 
193 
materials for, 190-217 
high-temperature types 
interest of, 189 
materials for fast breeders, 
217-46 
materials for high-temperature 


tion detectors, 73-96 
avalanche detectors, 90, 
91 
carrier 
lifetime, 87, 92 
velocity saturation, 85 
channeling of charged parti- 
cles in transmission de- 
tectors, 87-89 
see also Crystals, motion 
of energetic particles in 
charge 
production and collection, 
83-89 
trapping, 87 
charged-particle spectrome- 
ters, 82, 83, 92 
classification of, 73-75 
coaxial Ge(Li) diodes, 76, 
80, 85 
compound semiconductors, 
91, 92 
depletion region, or layer, 
73-75 
detection efficiency, 79- 


detectors 
for special applications, 
89-92 
energy 
€ required to produce an 
electron-hole pair, on 
average, 74, 83, 
84 
resolution, 79-84 
fabrication, 75-79 
diffusion technique, 77 
ion implantation technique, 
75 
lithium drifting process, 
75-78, 80, 92 
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nuclear compensation 
method, 78 
Fano factor, 84 
germanium 
least energy loss of protons 
in, investigation of, 
167 
internal-gain detectors, 90, 
91 


leakage currents, 79 
lithium-drifted germanium 
p-i-n detectors, 73, 75- 
80, 82, 83, 85, 89, 92 
chemical and impurities 
effects, 78-92 
lithium-drifted silicon p-i-n 
detectors, 75, 80, 
82 
neutron detectors, 83 
noise, 90, 91 
operation condition 
optimizing of, 79, 80 
p-i-n junctions, 75 
p-n junctions, 73-75 
position-sensitive detectors, 
89, 90 
radiation damage effect, 
89 


signal-to-noise ratio, 90- 
92 


silicon 
least energy loss of protons 
in, investigation of, 167, 
168 
Silicon junction detectors 
pulse-height defect, for 
heavy ions, due to detec- 
tor orientation, 175 
range, increase in, for pro- 
tons, due to channeling, 
174, 175 
statistical fluctuations 
in the number of electron- 
hole pairs generated, 
84 
time response characteristics, 
76, 84-87 
surface-barrier dE/dx detec- 
tor 
use in transmission experi- 
ments to study the motion 
of particles in crystals, 
162, 164, 166, 174- 
75 


surface-barrier junction de- 
tector, 75, 78-79, 82, 
87, 89 
transistor structure, 90 
transmission (dE/dx) detec- 
tors, 79, 87, 88 
see also Crystals, motion of 
energetic particles in 
Silicon detectors, 73-96 
see also Semiconductor nu- 
clear radiation detectors 
Slowing down 
of ions 
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in crystals, 129-88 
see also Crystals, motion 
of energetic particles in 
of neutrons 
in condensed matter, 97- 


see also Neutron thermal- 
ization in condensed mat- 
ter 
Solar system 


isotopic abundance anomalies 


in, 253-316 
see also Isotopic abundance 
anomalies in the solar 
system 
Solids 
directional effects 


for energetic particles mov- 


ing in, 129- 
88 

see also Crystals, motion 
of energetic particles in 


Spallation reactions, 256, 258, 


259, 
301 
Stopping power 
of crystals 
for particles moving in, 
129, 147, 149, 151-53, 
156 
see also Crystals, motion 
of energetic particles in 
Synchrotron radiation, 317, 
321, 333, 334, 336, 343, 
345, 434, 454, 
461 


279-81, 
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T 


Ther malization of neutrons in 
condensed matter, 97- 
128 
see also Neutron thermaliza- 
tion in condensed matter 
Time-reversal invariance 
tests of 
in beta decay, 56, 58- 
60 


Vv 


Viruses 


radiobiology of, 484-94 
see also Nucleic acids, ef- 
fects of radiation on 


x 


X-ray detectors, 80, 82, 90, 


92, 318-20 


X rays from stars and nebulae, 


317-46 
black-body emission, 321 
bremsstrahlung 
as an emission process, 
317, 321, 338, 340-44 
Cassiopeia A 
case of the source, 344 
Crab Nebula 
case of, 333-38 
radioactive heating proc- 
ess in, 337, 338 
total energy of the radio 


electrons, 336, 337 
detectors, 318-20 
emission processes, 317, 

321 
Galaxy 

luminosity of, 332 
luminosities of the sources, 

317 
M 87 

case of the source, 
344 


methods of observation, 318- 
20 
modulation collimator 
used in the detection of, 
323-26 
Sco XR-1 
case of the source named, 
338-44 
searches for sources, sur- 
veys, 322-31 
sources, distribution of, 
326-31 
sources, positions of, table, 
330, 331 
spectra and intensities of, 
320-22 
spectral forms, 321 
synchrotron radiation 
as an emission process, 
317, 321, 333, 324, 336, 
343, 345 
telescopes 
reflecting, 318-20 
variability 
of the sources, 332-33 














